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(54) SEMICONDUCTOR TESTING METHOD AND APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce storage capacity 
for improvement of throughput by storing and counting 
the column address of the defective bits existing on the 
defective row address and row address of defective bits 
existing on the defective column address, in regard to 
the row address and column address of the detected 
defective bit. 

SOLUTION: The initialization is conducted to set the 
number of rows SPr and number of columns SPc of 
spare cells for a memory 20 to be measured in the 
storage section 1 5 for the number of spare cell lines to 
be relieved. The relief row detecting code FR is cleared 
to zero to determined whether he defective row address 
ADRr matches the address being stored to the defective 
row address storage section 13a. When these are matched, it adds the defective column 
address ADRc to the defective column address storage section 13b on the defective row of 
such row. The defective bit calculation value CNTc on the defective row is incremented and it 
is then compared with the remaining spare cell column number SPc of the relievable spare 
cell line number storage, section 15 to complete the deletion process or measuring process in 
the row relieving section 13, followed by the column relieving process. 
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(54) DMKXUH *««*t«t*^tmB 



(57) [ffftl 

ISUHJ K*fc&R*IB«*fi*ffi#U *>o, §*f** 

KU^ADRrfco^X^ftfTT K^XADRr±|c:#flE 
+ 5^6^ y hO^JT KW*ADRc&ia«U ft* ft 
?tT K^ADRrlOT^f y h*rfHRL (IHMIC 

ntc) , rKfcafe^ijw(c«i*-ctt % .^mfaait 

ADRcKov^^F&^iT Kl^ADRciKSflEl-a^ 
&f y hoftT KU*ADRr£SEteU tt7AHT K 

r) s CNTO (»#x^T-fc/U#|RS Pc) <7>k£. 

ADRr^WlTr KuxADRra^J^L, SSt?*^ 
T^TT&SPr*^ y^hU CNTr>SPrco 

KU-*ADRc£ft#?i|7 KU*ADRrct*iJ£U S 



C START ) 




s 

ttWft*«tt, R^ftlfyHcoK, CNTr>SPr 
**4+«fcW*U Kff«*»IC*3V*TCNT0>S 

*feftTl\h,li±E«fc«f*J7 FV*ADRcafl>«fcfcjkl 

ADRca«>JN*«:#»»i1-6, 

- fc mm k 4 7!/M 6 ©V vflx* 1 olCH2«t 

»A/«^-#*K*au K*HJ Lfc if v h 
fc£2ftfc±iE&$r?T7 KU*ADRra&tJ***jr K 

^ADRca triBtt-t- a m&mm&n t , 

±EW*»»fc|Eil4ttfc3Ffttry h<D7 KWt-» 
■tH\ R*A7KW*©?Tr KU*tttf0^*B1M 

**wr Kv^-&Lfc^s§^©^«;FA7 ku** 

£ <t fc -T^gfl*^ 4 75£ 7 1 

* * y ic*r b±B»*&*2fcu«*aj L£#n&i-a r t 

k + 8 I2«tf>¥*fl^&gg 0 

[000 1] 

(0 0 0 21 

rcoio^i»i«8tw, ;**y<a 

»C7x>f/M^y«:Hlx., *©EttrtS£^«>-l?p* 
yrLT*3#, S*SWc*Af y f^»ttl^n5i:7x 
^y*y±©#j£-f£T Kvxic^Aif y hT$>^>^ 

fc^-*lca-5V>T*A*W£tToTl*fc (»4- 
1 3 2 0 9 5§» Wlf4-9 6 8 8 4«fit) . 
[0 0 0 3] 

fife* y©Ett**»±© 7 *>f/u>*yfc 

1 3 2 0 9 5 «W3e^ * y <D* AfrXtt^F 



(3) WlO- 2 2 2 9 9 9 

AflfcastiaTA** h©tt©#v«fc|ic*+a© 
[0 0 04] *^^co@Wfi, r<0J:5 4fBBjSic« 

So 

[0 0 0 5] 

1 ©ip«WW«*ife-crt. »ff*^7irAfr*S Pr& 
tm#*^rir/w^j»sPc£E«LT:Bt, ftasti 

T KU*ADRr&lPFA?lJT Kl^ADRcfctt UT. 

ft^FAtTT KU^ADRrfcoV>T^FAtfr 
Ku^ADRrifcfffti-S^AtTy hOWT Ku*A 

hemu te*r-tt, WAsirK^ADRcico 

^T^FA^T Kl^ADRc±IC#£^£:FAf y b© 
ffT KW^ADRrSrEliU K^AWT Ku*ADRc 
l^e^^ttt, flt^AtTT KU-*ADRr_h 
©^A^y hW-»«CNTc*stt«#^^r-fe^J»s 
Pc&&x.£££tc|*, R*AtTy httftBCNTc©* 
«Ogt»C»j6Lfc=FAtTT KU*ADRrfcft»rf?T 
Kv*ADRrai:M£U tt»#*^T*MT*s Pr 
ft l a^FA^JT K^ADRcl^S 

JO try hH«ltCNTr^Ka#x^r-feMT*SPr*l| 
xSirtlCI*. BPFAtf* Ktt*«[CNTrO*«05tt- 
*fc*ttSLfc*A*iJ7 KU^ADRc«rft»yiJT 
ADRrcirHJ^L, ttaft^^T-fe^MlkS Pc«r 1 « 

[0 0 0 6] CW*3HttW*tfefcJ:ntf, CNTO 
SPc^fR&i-St*, ^FAfy MHMtCNTc»*« 
©W-WcWJtLfc^AffT Ku^ADRr«r*Wftr K 
uxADRra^W^L, CNTr>SPrj5S|«4+6t 

^0 5FAWT KL^^ADRc4:«cafMr KU^ADRrc^W 
tt*«0J:5lctttt3g>e*yoEli**»± 

<, K*l^»4E»*ftSrfi«-rsci:*s-C#S^v^ 

[0 00 7] gf*Jl 2 <OH t *fl*»*«fe'Ctt:, IS^iS l 
50 Kfc^T, ±E**tTT KU^ADRra^ft£$4x6» 



5 

*MmizMfoLX±m*&\?y h»*«CNTc&tfC 
NTr£®'>£-fr x ±Btt*yiJT K t'* AD Rca^ftS 

MRU ttB«»ic*HBLTttTAify Mf-»ttCNTc 

[0008] zo*mtm®*mz£ti^ 

**lfc.lO©^filfy MCOV^X, CNTOSPcOT 
CNTr>SPr#tf£?-S»£fctt, J:B**ff TKu 
^ ADR racD^j^ £ ±fSlfc$r?>J7 K^ADR tg<dW£ 

^r-fc/utfftS Pr2fctf»#*^T*/v*iJ»S Pc£Et& 

Ku*ADRr&W&?»J7 KU-*ADRct::*f U 
^ffr KU*ADRrlCO^T^&fT7 K^ADRrl 

tcmtrtttkny h<omr kv^adrc&ejiu 

^aftTKu^ADRr±<D?F^lf^ h*:W*U 8£ 
?F&fT7 Kl^^ADRr±co^^f y htH&ilCNTcas 

*v h8f*liCNTcO**WlHfc|c»JCLfc^ftffr 
Kl^ADRrfc&fcffT Ku*ADRrat«£U & 

«#*^7-fcA4?»s Pr£ l £tt»'>£-fr*fT»fcSfl 
#tfF&fT7 KU^ADRr&T/^a^JT Kf*AD 

RclC^L, ^^^IJT KU^ADRclwOt^T^a^JT 
KU*ADRc±^#£1-5*&^ V hOtTT K^*A 

DRr£Et&U ^Sl^JT Kux ADRc±co^R f 5/ 
hfcWttU Kl/^ADRciOTaf y h 

tHMS C N T r ^7 -fe Mt& S P r £ & x. S * 
B^Afcfy hW*ltCNTr(D*«ojH«l^ 

&Ltt&P\T K^;*ADRc£#:ft?iJ7 K^ADRr 

[0 0 10] S#£5<a¥£*t«fcgBTIi, aS*JS4 
fcfcl^T, ±ETr*»«JI;L aSftJHTTK^ADR 
ra#fc££ix6&l;:, ^^fttT Ku-XADRralc-S 
Lfc^F&f^ FV^ADRriO^ft^y b<DT Kt'* 

(DEttfrMfcU KSJftfc#£bT±E*ftif3, h&Hft 
ttCNTcfc****, ±Eft*fl7KU*ADRcaa* 
fc£**LSftfc, fBt*af^J7Ku^ADRca»c-atfc 



(4) ^^1 0-2 2 2 9 9 9 
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^^^17 Kl/^ADRci(7)^^t'7 Y<T>T K^;*<OH5 
ttS:»JI»U W^lT^^^yhitMCN 

Tc£«'>£-ti\ ±.twm&®>\^ m&miT ku-*a 

DRcaa>fc££n6&{c, §£&#r?»i7 KU'* AD Rcalc 
-ffeLfc:F&?iJ7 Kl-^ADRciiD^f^ h07 K 
u*<0E«&fWRU ttSrJIfcUttfcLTtt^fce' y Yt\ 
MCNTr»>$t, HiWtTrK^ADRra^ 
ttft»ff7 KU*ADRrafc:--SLfc 
*&fT7 K^ADRri^^^f^ hOT Kuxcofa 

[0011] HIM6a}¥l»»mKI'Cft, 18*31 4 
XttSfcfc^T, ±EfT«*»tt/±Eft*fT7 Ku* 
ADRra^fc-fSfsK, m&ftffT K ADRraO 
ftC«r±BmflF«lca5ni^ tt3l*ctt«tt. ±E#ft 
^K^ADRca^fc&t'a&lc, Kft»^7K^ 
AD Rca<D&7£&&ft#mmzmto~tZ>. 

[0 0 12] iO*»(Wt»MlllcJ:Ktf, tT»»»i: 

oti^t LTO&£#ffil|iU:fc»>, L*>U rogg 

[0 0 13] HIM7(0¥«(n«RftB-cll, M*«4 

StfSirWSU ±IB^**»^*iV>rCNTr>SPr 

ttT^ntf±ffi*k«rtT7 KU^ADRraOspJ3&4r#S6U: 

RraO«««r«»|cL % R^lftffttd. R^ftfcTj/ He 
our, CNTr>SPr**A-J-ai!Hieu a^ftap 

^tC:*5V^TCNTC> s Pe&&&t& b Wfe$ti1zi§'& 
JC(i 4 ^*fr«*i:«*btbTv^tf±E«arWTK^ 
^ADRca^JW3e«rj»aicb^4e>^]«5fei:te*^*tTV> 

[0 0 14] ro*»fl*»S6«KU:iifi % ff Willi 

*^^««>e>ttTV^wi:^e, «K*te3*fls$-frS 
C <!: < tTw«» t n«>lktt £ 0>!§]B*3lfTa*KFJk * 
^^7-fe/KO^ft/i«ffl^0ig$tLT^'<7ir/^ffla 

mtfm±-tzb^i%i%zmtZo majiso^wwk 

RlgfiTW:, ff^4 75^7(OV>-f^lotc*5V>T > 

7KWHt»it6Bfllfc, ft£**ifc±B«fflr 
50 ffT KU^ADRraftt/**3W7 Ku^ADRca«:Ett 



-4- 



7 

* # ±EfTft»»3Ui±E*J*«ttu:EtB $ ftfc* a t* 

«E««fcE«;*ftfcttarJi|T K^t-SU^»* 
[0 0 15] r^^i»flfS<»3SfilcJ:titf, SfcLfcft 

Ku*Xtt±E*»?!lT K^*fc*tfT KUXfcoi^T 
[0 0 16] r<0¥W(W«Sfti;:J:tuJ! % 
[0 0 17] 

*lS»tt*RW-*--&, Silt WMKIIttlli 0«>« 

* y 2 o ii % ^yf^^x 
j*c p u«a wmutca*. bixfc * * y »-o*> 
[ooisl ¥WFMkMti oil, titftMu 1-1 

SBl 1 ad»fer K^ADRt tfy h7-^DATiW 
y 2 0*»&R^U*nfcbT^ hx-^DATXt^it« 

»ui ibTit$ft^n, tomm^^-iMn^F t t-c 

[0 0 1 9] fiaefifflJl 211, 7** AHI*F**A 
\fy h&mVT^*m&<DfyT KU*ADR$:iWJ£fflJl 
l^&S^tt^. ITyh^htt, fyhf-^DAT 

^5 4 1 ' '0' 0»££|COV*TtT*>*U *GQ 

a ***aj $ tutm&ic it o^-c $ <b k * 

HEM&Wjl LftV* i 9 ICT K^ADR 
t6. 

[0 0 2 0] 7K^ADR(t ^(0±{4tr.> F-C*)5 



(5) 10-222999 

*ftfTT K^ADRriTttfy bT-fcS^&^ijT K 
V*ADRc£0*&fl**>*3. fT*aF6Bl 3W:, *&fT 
T KU*ADRrMMA*ft5*AffT KU*Ett»l 
3at, CCO^atTT K^ADRr±lC#ft+5^Fa 
f y hO^lT KU*ADRc#te*rt£ft£^&fT±;F& 
AT K^BWBl 3 bfc, :©«ff7Kl/^ADR 
rWI«^'; h*rtt»LfcttCNTc^ft^f$4i-5^Jl 
tr±Tftf s> hSf»»l 3 c fcM&fcLfcfe0fctt*.T 

/o tf>icy * Mliltfconii/^, ttW©flSiMtofc«> 

[0 0 2 1 ] ftfttttol 4tt, ^ft^JT KU*ADRc 
aHMA*ft5*AWTFV*E*»l 4 a fc, r<0*& 
^JT K^*ADRc±Kl#fiEl-6*Afcr* h<Dff7 KU 
*ADRrriM&ffl£ft*^&^J±^&fTT Ku^EMB 

14b ^W6^IJ7 KU-X AD RciKD^ftlfy h 

[00 2 2] f?*»»l 311, ^JftftAl 4 £*■!)•» 
20 JiJT K^^ADRcaav«»^iJ*«f|ftttj=i- KFC^-t 
ft^ftftjeSftS 1^**1 3dMl 3 e ^1 
&&&1 411, tT**«i 3fdi:!?ftaFfTr K^AD 
R ra& tf&WfT*T&fcttl a - K F R #*r*L^*iS* £ $ tt 
1 4d&tM 4 e feWA/Clr**. ft^pj^* 

[0 0 2 3] fT*»»l 3^«tO**ffT K^ADR 
ra^je$ix6fc, i2t£gfll 3 a~l 3 cl^*K6, 
•WITT K^ADRraic-fkUfc^ftfTT KU*AD 
JO Rrcott (la) O^-^^tMHftSJx, •WffTKu^ 
ADRra^ftttMEIftAl 6^»W$H, ^•WSPl 3 
0 3R#^^T-fe/i4f ft S P r# 1 y^vh 
*4X5. CO*»ffTK^ADRra&tf*»tf 
#«»ffl=»- KFR= 1 ^9Vftff« 1 4-tt^$ixS 0 

CjXlClS»LT, TOTK^AD 
RraK-grf 5^&tfT K^x ADRr4:fiij»L. ^cd 
tr (&) ©WKttCNTrfelKltf^SJ ^ 

[0 0 2 4] (C t ^Iftffff 1 4»Cj:9ttaf^]T 
^ADRca^*3E$4x5t, Elt^l 4 a~l 4 cIC^ 
^0 »*JII7 K^ADRcal:-Slfc«M7 K 

uxADRccofT (ft) w^-^asiKMJlftiix, •«r^J 
TKU* A DRca#*»«E«»l 6tt**l*tU. ^1* 
^1 4lCj;0a#X'<r-fe/^JftS Pcjft5l*:tt7^ 
y>vh$ix^ 0 COft«f^l7KU7ADRcaS 
trtkaFWJMUHJa-KFC^ ltffT«»»l 3-.^ 

UXADRcaiC-^t-^^aJOT Kl/^ADRc*9l» 

l, ^eon or) toffftucNTcSri^rtx^ y >^ 

50 [00 2 5] S&&8aStf 1 2 II, tfUcW^ 1 3 *^J&# 
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(6) 
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ADRO**fTft»ttl 3&tJ9Mfcft.an 4-«fi 

[0 0 2 6) «caF^ffi^^r-b;P7>r^ftsatt»i so 

aflF^^r-fe/u-tTRS PrRtm#*^7*A*iJ»S Pc 

^icow^i:, *e>*c«#^r-fe/^j»spcx 
ttaff^-<r-feyufT*s Pr*v* y * y h $ <b /o 

[0 0 2 7] ^(t^^gioit ^-K**r*i* 

1 3 -cotes** l, 12 3 |* N ?ij#cftffi 1 4 T-coteSSr 

O^&fy K^ADR (^&frT 
KU^ADRr^&^jT K^XADRc£0O*&) ^lo 

[ o o 2 8 ] m 2 ©tea^w iJifTfcixaiojBfbteaicfe 
^yr^ft, ^F^tfr K^ADRrM^r vu 30 

*ADRclc:tt-l ' 1* ) 

&mfW&fcffl^-KFRtt-fefn^y r£Jv ft»^rtg 
^Tir/w? y&gatstft 1 5 fctt&sw^ * ]) 2 0 m 

W-rs^^T-fe/KOftfts Pr&t/^fifcs Pc**»j££;h, 
60 

[0 0 2 9] (2 0) *»fT#«S*tti3-KFR«r^P 
^yr*T6o ^F&ttTK^ADRr^ftffTKu^ 
fBtggfll 3 atCg£icfttt$nr^^'bOi:-fti-5d»if 
5 U -Srrtbtf-tofT (B 1 1 3 

fogS^fa 1 m n*&¥r±*&mT K u^Btfctt 1 3 40 
bfc^ftjflr KU^ADRcSriiJtoU, -tOfTO^F&fr 
±¥6 try KH*ttCNTcWy* y >>-hi-So - 

[0O30] (21) ^ry^20t^y^M>'h$ 
*ifc*6tr±*fttry htHSfiCNToiftafpTSg^^ 

££ifc&*f5o CNTc<SPcT*fcix(f^7 1 y7'2 2- 



»BM*1 0-222999 

/0 

(2 2) 1 4 e»C x ttMffTMtfr^-fFR*- 

[0 0 3 1 ] (2 3) FC=0T*ifcixtf, F C * 0 1 1£ 

&L£*1-FC = - l #1^** 1 3 efcRje$ft*0* 
(2 4S) ^J*«»l 4^O*i»^j*0iOteatfl£9ft 

ft»tti 3r*o^j^teS$rtTp 0 1^**1 

3 dK&££ftfcfe#^jT Kl"*ADRcafc:«U^ft 
ttofc^Ktt, latSSU 13a t>*h^&1?T K l/^AD 

at*. 

[0 0 3 2] (2 5) ftj&gfll lTOWStel^Tl 

(26) spr=o-c**Ltf»*Tpri:4(*t, sue* 

[0 0 3 3] SPr>0-C*>*Uf, ^r^^2 7A^i 

(2 7 A. 2 7B) FC=1 (ttflFM«-9) "WME** 

7**7* 2 3^i£^, t^nimi^T^ 
2 8 ^litf. 

(2 8) ^HfCfffttl 4|£*xy^3 4SW», frft 

ftm 3T-o^iEo^x 2/^2 4Mroteatafe5uw*wff 

U*** 1 4 eJC*k»fT#USr*+FR 

= 1 MB*-*-*. 

[0 034] (29) Tljftftft 1 4 IC±fBte& 
Sfcftlc, ^77^2 OT'CO^RffT Kl^^ADRr^ 
^tTT K^ADRrai: LTUv 5 ** 1 4 e tw^^r 

(2 4M) n&$mm*fto. -t*t>h* wbmis* 

lC^*nrv^ftarfTT Ku^ADRra(c«U^AfT 
T K^ADRrWltTO^-^irElMUi 3 a-1 3 
c*»e>WI»U PFfttTTKu*ADRrfc-.llcU * 
O^TO^TO^FSJiJT KU^ADRci- lt» 
HCNTr^QlcL) , ftffMEItM 1 6 IcftWtrT K 
^ADRra^MU ^^^^Tir/uy^^ia 

tisu swaft^^r-fe^tTftspr^ifcw^ y> 

[0 0 3 5] fc\Z % mi<nWLmfe**:v 2 0O>^-y-fe 
h$rXfnT-*tT^6 0 >^yir/wr u-f 2 0 a 
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// 

r-t^jiBcspc(otDjwa[ii*ic2-c*>si-r5. £ 

[0 0 3 61 B5 (A) - (F) |i % ®4©tSWg^^ 
ADRW^fttTj/ hfe^fttTy h (AD Rc, ADRr) 

*tfADRr=#3 % ADRc=#2> CNTc= 1 

atTT KU^BItttl 3 ateADRr = # 3a«fclt*ttf 
wftfcEttttl 3 aKilfllU ADRr=ff 3C0?tO^ 

Ku*ADRcfc#2*i!lPU -©fT^TfifT 
i^Atf* htHfcttCNTc&r 1 *fl*-0^ U>h 
U rttJCj:9CNTc=l ^Jftffftb 
gfcl^T, 0&J;ltfADRc=# 2, ADRr= # 3 , C 

NTc= l £B&iB Lfc»£\ fco J: 5 fcte&j&sfTfrtt 
5o ^FftMT KW^EBttl 4alCADRc 

«#23Wftlt*tf*r*t*r3FA«r K^BIWBi 4 a tc 
ilADU ADRc=# 2<T)ft<D^&ft7 Kl^ADRrld 

Tr£ 1 «lt-f ^^yhU *) CNTr= l 

[0 0 3 7] (1) *&\?yb (#0, #5) , 05 
(A) 

n : 0T'ADRr=# 0, ADRc=#5, C 
NTc=l, l-OCNTcSS Pc*¥l]5£, * 

T7/23TFC = -1 ONHMaftL) fc«S*Jx 

[0 0 3 8] *J : ^77^3 0-CADRc=# 5, AD 
Rr=#0, CNTr=l, ^7s/^3 1T-CNTrgS 
Prtfljg, ^7'^32-CFC=l <?Uttttte3ft 
L) kWts 3tFR = - 1 (ff*»iaa« 

(2) ^fitTy b (#0, #6) , 135 (A) 

ft : Xy-y^Z 0TADRr=# 0, ADRc=#6, C 
NTC=2, ^7772 1X*CNTC<S Pct^J^, * 
7y/2 2tFR = -U& ^777 P 23'CFC = 
- 1 trnfeZfrXXT-yzTZ 5 — iitf, 
[0 0 3 9] ^IJ : 0TADRc=# 6, AD 

Rr=#0, CNTr=K ^7y/3 l"CCNTr^S 
Prir^J^, ^7y/3 2T'FC = -l^t 
73 3-CFR— 1 t^^ttTX^t/73 5 -iitf. 

(3) ^Ifyh (#0, #7) , @5 (A) 
(B) 

ft : *7-y72 0*CADRr=#0, ADRc=#7, C 



1 



(7) fflflO-2 2 2 9 9 9 

/2 

NTc=3, ^77/2 1t'CNTc>SPc^Jt * 
7y7 , 26fSPO0^|Jj^ Xxy727A!?FC 

= -i m#&mmmi>) twz* ^77/28?fr 

= 1 «T«««iJiW!0 fcKJE, *xs/:/2 9T\ *x 
^72 0 "CO AD Rr = # 0£&$t?t7 K^ADRra 
tUTKS-f*. &|:i*xy;/2 4MT\ IBttft 1 3 a 
~1 3 c*>£>ADRr=# OOfTfcB'IRftU ADRra= 
# 0 £&#?f T K £ LT*ar»gB«ftJ 1 6 
U «#*^7iz/vfflSSPr£^*!J;t ^1*1-5 (S 
70 Pr- l ) . m^^ y ^2 5-iitf 0 

[0 0 4 0] : ^7^y30"CADRc=#7, AD 
Rr=#0 % CNTr=U ^7^3 l"CCNJc<S 
Pc£¥U£, ^7^3 2tFC = - 1 
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